
 

 

* Corresponding author(s): Azadeh Salimi, Assistant Professor of Food Science and Technology, Department of Food Hygiene, Faculty of 

Veterinary Medicine, Semnan University, Semnan, Iran. Phone: +98 2188257355, Email: a.salimi@semnan.ac.ir. 
© 2025 mums.ac.ir All rights reserved.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. 

 

JOURNAL OF NUTRITION FASTING AND HEALTH 

Optimizing the Effect of Aloe Vera Gel, Gum Arabic, and Liquid 
Smoke Coatings on Microbial Changes of Lactic Cheese 

Fereshteh Arghavani Beydokhti1, Azadeh Salimi2*, Mehrnoosh Parsaeimehr3, Hamid Staji4 

1. MSc of Food Hygiene and Quality Control, Department of Food Hygiene, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran. 
2. Assistant Professor of Food Science and Technology, Department of Food Hygiene, Faculty of Veterinary Medicine, Semnan University, 
Semnan, Iran. 
3. Associate Professor of Food Hygiene, Department of Food Hygiene, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran. 
4. Associate Professor of Microbiology, Department of Pathobiology, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran. 

A R T I C L E I N F O A B S T R A C T 

Article type: 
Research Paper 

Introduction: Cheese, as a widely consumed food product, is highly susceptible to spoilage by 
microorganisms such as fungi and bacteria during storage. This study aimed to investigate the 
effectiveness of an edible coating formulated with liquid smoke essence (0, 0.5 and 1% v/v), aloe vera 
gel (0, 10 and 20% v/v) and gum Arabic (0, 0.5 and 10% w/v) on controlling microbial growth in lactic 
cheese. Additionally, the process was optimized using the response surface methodology.  

Methods: Lactic cheese was produced and cut into 3×3×3 cm. The cheese samples were immersed in 
the coating solutions for 5 minutes and then incubated at 8°C with 85% relative humidity for 8 hours 
to allow drying. The coated samples were packaged and stored at 4°C for 21 days. Microbial analysis 
was conducted throughout the storage period, including total bacterial count and mold and yeast 
enumeration.  

Results: The results demonstrated that the lowest bacterial count (4.278 Log CFU/g) was observed in 
samples coated with the highest concentrations of liquid smoke essence and aloe vera gel. Although 
gum Arabic contributed to reducing the total bacterial count, its effect was less pronounced than the 
other treatments. Regarding mold and yeast growth, the best results (2.477 Log CFU/g) were obtained 
with the highest level of liquid smoke essence, while other parameters did not show a significant 
impact.  

Conclusion: According to the optimization model, the most effective coating formulation for 
maximizing cheese shelf life, consists of 1% v/v liquid smoke essence, 20% v/v aloe vera gel and 10% 
w/v gum Arabic. 
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 Introduction 
Cheese is one of the most widely consumed dairy 
products. It is rich in proteins, essential 
nutrients, minerals, short-chain unsaturated fats, 
and some trans-unsaturated fats. Its high fat and 
protein content make it an energy-dense and 
nutritionally valuable food. Recent 
advancements in nutritional science have further 
emphasized the beneficial role of cheese in 
human health and nutrition [1]. 
Lactic cheese falls into the category of fresh (un-
ripened) and semi-hard cheeses, produced 
through the coagulation of fresh milk, followed 
by heating after a reduction in pH. This cheese is 
ready for consumption immediately after 
production and is characterized by a white or 

creamy-white color, along with a distinctive 
natural aroma and taste [2]. 
Due to its complex composition, cheese is highly 
susceptible to microbial contamination, 
particularly by fungi and bacteria, which can 
significantly compromise its quality [3]. Among 
the most critical pathogens associated with 
cheese contamination are Listeria 
monocytogenes, Salmonella spp., Staphylococcus 
aureus, and enteropathogenic Escherichia coli 
[4].  
The most common molds found in cheese belong 
to the genera Penicillium, Aspergillus, 
Cladosporium, Mucor, Monilia, and Alternaria. 
Among these, Aspergillus and Penicillium are the 
most prevalent. Due to the anaerobic conditions 
created during cheese production, mold growth 
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is typically restricted to the surface. 
Consequently, numerous studies have focused on 
controlling microbial contamination in cheese [5, 
6]. 
Coating effectively extends shelf life, regulates 
physicochemical changes, and minimizes 
contamination [7]. Since food products are highly 
susceptible to microbial degradation, selecting 
appropriate packaging methods is crucial for 
preserving food quality and safety. Edible films 
and coatings create a semi-permeable barrier 
around the product, slowing down quality 
deterioration, extending shelf life, delaying 
surface dehydration, preventing gas exchange, 
and inhibiting undesirable color changes [8]. 
These coatings are typically applied through 
dipping, spraying, or brushing [9]. 
Khodayi Kalaleh et al. (2021) reported that 
during a 30-day storage period of lactic cheese, 
the lowest microbial count was observed in 
samples coated with basil seed mucilage 
combined with the highest concentration of black 
cumin extract [10]. Similarly, Notaq et al. (2019) 
found that the antimicrobial and antifungal 
properties of chitosan, along with the potent 
fungicidal effects of natamycin, effectively 
inhibited the growth of most microbial species in 
Iranian ultrafiltered cheese coated with these 
compounds [11]. Mousavi et al. (2020) also 
demonstrated that a reduction in the growth of 
psychrophilic and thermophilic bacteria, as well 
as mold and yeast, was attributed to the 
application of an edible coating formulation 
containing sodium alginate, carboxymethyl 
cellulose, and garlic extract over a 21-day storage 
period [12]. 
In recent years, gums have gained significant 
attention in developing edible coatings. 
Intermolecular interactions primarily govern 
their film-forming properties, including mutual, 
electrostatic, hydrophobic, ionic and 
inter/intramolecular forces [13]. 
Gum Arabic, also known as acacia gum, is an 
edible hydrocolloid derived from Acacia senegal 
and Acacia seyal plants [14]. It is widely used in 
the pharmaceutical and food industries as an 
emulsifier and stabilizer in various products, 
including tablets, puddings, fillers, candies, and 
chewing gum [15]. 
Aloe vera gel is a natural, transparent, odorless, 
and environmentally friendly substance that 
easily dissolves in water. The presence of 
saponins and salicylic acid known for their 

antifungal properties can effectively inhibit the 
growth and proliferation of fungi [16]. 
For centuries, smoking has been used as a 
traditional method for preserving food, 
particularly meat [17]. In modern applications, 
liquid smoke, produced by condensing wood 
smoke generated through the pyrolysis of 
sawdust or wood chips and subsequently 
removing carcinogenic polycyclic aromatic 
hydrocarbons is widely utilized [18]. The 
antimicrobial properties of commercial liquid 
smoke may vary depending on its source 
composition and the extraction and 
concentration methods used.  Among the key 
bioactive components of smoke, phenolic 
compounds, carbonyls, and organic acids 
contribute to its characteristic taste, color, 
antioxidant activity, and antimicrobial effects 
[19]. Studies have demonstrated that smoke's 
antimicrobial and antioxidant properties are 
primarily linked to its phenol content. Phenols 
and their derivatives exert antimicrobial effects 
by denaturing bacterial proteins and disrupting 
the cell membrane, ultimately inhibiting 
bacterial growth [20]. 
The antimicrobial effectiveness of carbonyl 
compounds in smoke can be attributed to the 
presence of various aldehydes and ketones. 
Carbonyls inhibit microbial growth by 
penetrating the cell wall and deactivating 
enzymes within the cytoplasm and cell 
membrane. Even if carbonyls do not fully 
penetrate microbial cells, they can suppress 
growth by interfering with nutrient absorption 
[21]. 
Acetic acid exerts its antimicrobial effect by 
lowering pH, which leads to enzyme 
denaturation and increased cell membrane 
permeability ultimately inhibiting bacterial 
growth. The antimicrobial efficacy of acetic acid 
varies depending on its concentration, pH, 
environmental conditions, temperature, and the 
species or strain of bacteria present [22]. 
Optimization is improving a system, process, or 
production method to maximize efficiency and 
benefits. Response surface methodology (RSM) is 
a statistical approach to model and analyze data 
in which multiple variables influence a desired 
response. The primary objective of applying this 
method is to determine the optimal set of 
operating conditions to achieve specific target 
characteristics [23]. 
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This study aimed to develop an edible coating 
formulated with liquid smoke essence, aloe vera 
gel, and gum Arabic to control microbial growth 
in lactic cheese and identify the effective coating 
formulation over a 21-day storage period. 

Material and Methods 
For microbial analysis, plate count agar and YGC 
agar media were purchased from Pars Nano 
Chemistry Company (Iran). Food-grade gum 
Arabic was obtained from Arvin Chemical 
Company (Iran) and liquid smoke essence was 
sourced from Niko Chemical Company (Iran). 
Aloe vera gel was procured from the local 
market. 
The equipment used in this study included an 
ultrasonic homogenizer (UPS 1200 ,Nasir 
Research Iranian Technology Company, Iran), a 
laboratory scale with 0.001 precision (TA 313S, 
Sartorius, Germany), a refrigerated incubator 
(IPP 55, Memmert, Germany), a standard 
incubator (IN55, Memmert, Germany), an oven 
(UFA 500, Memmert, Germany), a pH meter 
(PB11, Sartorius, Germany), an electromagnetic 
heater (MS-HS-, Dragon Lab, Germany), a vortex 
mixer (MX-F, Dragon Lab, Germany), and 
Whatman filter paper (Pakistan). Additionally, 
disposable plates, samplers, and glass containers 
were utilized. 

Producing Lactic Cheese 
Raw milk was heated for pasteurization. Then, 
2.4% v/v of a 20% w/v lactic acid solution was 
added and stirred for approximately 20 seconds 
[10]. Finally, curds were drained, pressed, and 
cut into 3×3×3 cm cubes. 

Preparation of Coating Solutions 
Gum Arabic solutions (5% and 10% w/v) were 
prepared at 40°C, while aloe vera gel solutions 
(10% and 20% v/v) were prepared after 
pasteurization at 75°C for 5 minutes [24, 16]. 
The prepared solutions were combined, and 
liquid smoke essence (0.5% and 1% v/v) was 
added. The mixture was homogenized using an 
ultrasonic homogenizer. Based on the 
experimental design generated by the software, a 
total of 18 solutions with different material ratios 
were formulated. 

Coating of the Samples 
The cheese samples were immersed in the 
prepared coating solutions, and any excess 
solution was removed from their surface. The 
coated samples were incubated at 8°C with 85% 

relative humidity for 8 hours. Finally, they were 
packaged and stored at 4°C for 21 days [10]. 

Bacterial Total Count 
The cheese samples were immersed in the 
prepared coating solutions, and any excess 
solution was removed from their surface. The 
coated samples were incubated at 8°C with 85% 
relative humidity for 8 hours. Finally, they were 
packaged and stored at 4°C for 21 days [10]. 

Mold and Yeast Count 
To enumerate mold and yeast, 0.1 mL of each 
dilution was spread onto the surface of YGC agar 
(Yeast Glucose Chloramphenicol Agar) and 
incubated at 25°C for 5 days. Subsequently, yeast 
and mold colonies were counted [12]. 

Statistical Analysis 
This study applied the response surface 
methodology (RSM) using Design-Expert 
software version 11.03. The selected 
experimental design was a central composite, 
face-centered model (α1) with four central 
points. The independent variables included gum 
Arabic, aloe vera gel, and liquid smoke essence, 
while the dependent variables were total 
bacterial count and mold and yeast counts. Based 
on this design, 18 experimental runs were 
generated. In the final models, X₁ represented 
aloe vera gel (0, 10, and 20% v/v), X₂ represented 
gum Arabic (0, 5, and 10% w/v), and X₃ 
represented liquid smoke essence (0, 0.5, and 1% 
v/v). The significance of the model coefficients 
was determined by P-values, where values 
greater than 0.05 were considered non-
significant and subsequently removed from the 
models. The fitted models were evaluated using 
the correlation coefficient (R²) and adjusted 
correlation coefficient (R²_adj). Additionally, 3D 
surface plots were utilized to visually and 
graphically assess the effects of the independent 
variables on the response variables [25]. 

Results and Discussions 
Microbial tests were conducted after a 21-day 
storage period, and the results are presented in 
Table 1. Additionally, an analysis of variance 
(ANOVA) table was used to assess the 
significance of the model parameters (Table 2). 
As shown in Table 2, the proposed model for total 
bacterial count followed a quadratic form, with 
all three independent variables (aloe vera gel, 
gum Arabic, and liquid smoke essence) 
exhibiting significant effects in their linear. 
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Furthermore, the interaction between aloe vera 
gel and liquid smoke essence and their quadratic 
terms were also statistically significant (p < 
0.05). 
The fitted model followed a linear form for mold 
and yeast count, in which only liquid smoke 
essence had a significant effect (p < 0.05). At the 

same time, other factors did not demonstrate 
statistical significance. 
In each graph, the effect of two independent 
variables on a dependent variable was 
illustrated, while the third independent variable 
was held constant at its central value [26]. 
 

 
Table 1. Values of microbial parameters 

Sample number Bacterial total count (Log CFU/g) Mold and yeast count (Log CFU/g) 

1 4.579 3.380 

2 4.653 3.505 

3 4.977 3.812 

4 4.556 2.612 

5 4.924 3 

6 4.672 3.778 

7 4.568 3.397 

8 4.544 3.740 

9 4.886 3.778 

10 4.579 3.380 

11 4.278 2.477 

12 4.544 3.322 

13 5.176 3.875 

14 4.908 3.778 

15 4.568 3.397 

16 4.342 3.653 

17 4.929 3.826 

18 4.954 2.698 

 
 
Table 2. Analysis of variance of microbial qualitative responses 

Bacterial total count (Log CFU/g) Mold and yeast count (Log CFU/g) 

Variables 
Regression 
coefficients 

F-value P-value 
Regression 
coefficients 

F-value P-value 

X0 4.56   3.41   
linear       

X1 -0.1960 52.34 <0.0001 - - - 
X2 -0.0647 5.70 0.0360 - - - 
X3 -0.1384 26.10 0.0003 -0.4542 26.13 0.0001 

two variables       
X1X2 - - - - - - 
X1X3 -0.0897 8.78 0.0129 - - - 
X2X3 - - - - - - 

grade two       
X12 0.1342 7.60 0.0186 - - - 
X22 - - - - - - 
X32 0.1232 6.41 0.0279 - - - 
R2 0.9185   0.6202   

Bacterial total count variations are presented in 
Figure 1. The highest concentrations of liquid 
smoke essence, aloe vera gel, and gum Arabic 
resulted in the lowest bacterial growth, reducing 
bacterial count by 18% compared to the control 
sample (p < 0.05) in the coated cheese samples. 
Figure 1-A illustrates that the highest bacterial 
total count was observed in samples coated with 
solutions containing the lowest aloe vera gel and 
liquid smoke essence concentrations. As the 
concentrations of smoke essence and aloe vera 

gel increased, a corresponding decrease in 
bacterial total count was noted. 
Similarly, Figure 1-B demonstrates that the 
highest bacterial total count occurred in samples 
coated with solutions containing the lowest aloe 
vera gel and gum Arabic percentages. 
Figure 1-C highlights the significant effect of 
smoke essence on bacterial total count (p < 0.05) 
showing that samples with the lowest 
concentration of smoke essence had the highest 
bacterial growth. Although gum Arabic also 
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reduced bacterial total count, its effect was less 
pronounced than smoke essences. 
Overall, samples coated with solutions 
containing the minimum concentrations of 
smoke essence, aloe vera gel and gum Arabic 
exhibited the highest bacterial total count. 
The antimicrobial activity of liquid smoke 
essence can be attributed to the presence of 
phenolic compounds, aldehydes, and organic 
acids, such as formic acid and acetic acid, which 
influence the membrane permeability of 
microorganisms, particularly Gram-positive 
bacteria [27]. Similarly, anthraquinones and 
saponins in aloe vera gel contribute to its 
antibacterial properties against a wide range of 
Gram-positive and Gram-negative bacteria [15]. 
In the case of gum Arabic, its antimicrobial effects 
can be associated with its high terpene content 
[28, 29]. 

Findings from previous studies also support the 
positive effects of coatings and essential oils in 
controlling microbial growth. Ali 
Mohammadzadeh et al. (2020) and Bakshi et al. 
(2020) reported similar results when 
investigating the coating of Iranian lactic cheese 
and white cheese with alcoholic extracts of black 
cumin and basil, respectively, which effectively 
inhibited the growth of mesophilic bacteria [29, 
30]. Additionally, Destevia et al. (2023) examined 
the antimicrobial activity of liquid smoke derived 
from cocoa pod shells against Gram-negative 
bacteria (Escherichia coli, Salmonella 
choleraesuis) and Gram-positive bacteria 
(Staphylococcus aureus, Bacillus subtilis), 
reporting that higher smoke concentrations 
enhanced the antimicrobial efficacy of coatings 
[31]. 
 

 

 
Figure 1. (A): 3D image of the effect of aloe vera gel and smoke essence on bacterial total count; (B): 3D image of the effect of aloe 
vera gel and gum Arabic on bacterial total count; (C): 3D image of the effect of gum Arabic and smoke essence bacterial total count. 
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Regarding mold and yeast counts, the results 
indicated that only the linear term of smoke 
essence had a significant effect (p < 0.05). Figure 
2 presents the 3D response surface plots 
corresponding to these findings. The results 
demonstrated that by incorporating 1% v/v, 
smoke essence, 20% v/v aloe vera gel and 10% 
w/v gum Arabic, the growth of mold and yeast 
reduced by 36% compared to the control sample. 
Figures 2-A, B and C illustrate that the lowest 
mold and yeast counts were observed in samples 
containing the highest concentration of smoke 
essence. However, aloe vera gel and gum Arabic 
did not exhibit a significant effect. 
Molds contribute to cheese spoilage through the 
action of their lipases and proteases. Also, some 
molds can produce toxic secondary metabolites, 
such as mycotoxins and cause an unpleasant 
taste and odor. The predominant mold species 
isolated from cheese is Penicillium [32]. The 
application of smoke essence resulted in a 
significant reduction in mold and yeast counts. 

The coatings containing the highest 
concentration of smoke essence demonstrated 
the most crucial protective properties. 
The difference in the effect of gum Arabic and 
aloe vera gel on bacterial populations compared 
to molds and yeasts may be attributed to their 
ability to reduce free water due to their film-
forming properties. Since bacteria generally 
require higher water activity than molds and 
yeasts, this property may explain their more 
pronounced effect on bacterial reduction than 
mold and yeast populations [33]. 
In summary, the results of this study indicate that 
smoke essence had a highly significant impact (p 
< 0.05), playing a major role in reducing 
microbial growth over 21 days of refrigerated 
storage. Furthermore, coating cheese with 
biopolymers such as aloe vera gel and gum 
Arabic significantly controlled the growth of 
aerobic mesophilic bacteria, primarily by 
limiting oxygen transfer and availability [34]. 
 

 

 
Figure 2. (A): 3D image of the effect of aloe vera gel and smoke essence on mold and yeast count; (B): 3D image of the effect of aloe vera 
gel and gum Arabic on mold and yeast count; (C): 3D image of the effect of gum Arabic and smoke essence on mold and yeast count. 
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The findings of previous studies align with those 
of the present investigation. Notaq et al. (2019) 
coated Iranian ultra-filtered cheese with chitosan 
and natamycin, reporting that their antifungal 
properties effectively reduced mold growth in 
the samples [10]. Similarly, Sajjadi et al. (2016) 
examined the effect of Aloe vera gel on mold 
populations in ultra-refined white cheese and 
reported comparable inhibitory effects on mold 
growth [34]. 

Optimizing 
The primary objective of this research was to 
develop an optimal edible coating for preserving 
lactic cheese by utilizing three combinations of 
aloe vera gel, gum Arabic, and smoke essence. 
The optimization process was conducted using 
Design Expert software to achieve this goal. A 
suitable range was defined for each independent 
variable, and specific weights were assigned to 
the dependent variables based on their relative 
importance. The software then optimized the 
values accordingly [35]. 
For maximum inhibitory effectiveness, the 
optimized formulation suggested by the software 
consisted of 1% v/v liquid smoke essence, 20% 
w/v aloe vera gel and 10% w/v gum Arabic. 

Conclusion 
The results of this study demonstrated that 
coating cheese samples, effectively controlled 
microbial populations by limiting oxygen 
exposure, regulating environmental conditions 
and leveraging the antimicrobial properties of 
coating materials such as smoke essence. The 
lowest microbial counts were observed in 
samples containing the highest concentration of 
smoke essence. In conclusion, applying an edible 
coating composed of liquid smoke essence, aloe 
vera gel and gum Arabic can potentially extend 
the shelf life of lactic cheese during refrigerated 
storage.  

Acknowledgement 
The authors are thankful to the personnel of the 
veterinary department of Semnan University, 
Semnan province, Iran. 

Conflicts of Interest 
Authors have no conflicts of interest. 

References 
1. Razooqi M, Abdul Mounam M, Saleem H. Changes in 
cow’s milk quantity and quality due to bacterial 

contamination natural volatiles and essential oils. 
NVEO. 2021; 8(6): 2550-61. 
2. Institute of Standards and Industrial Research of 
Iran, Lactic cheese - test characteristics and methods. 
ISIRI no 13863. 1rd revision, Karaj: ISIRI. 2016. 
3. Evert-Arriagada K, Trujillo A, Amador-Espejo G, 
Hernández H. High pressure processing effect on 
different Listeria spp in a commercial starter-free 
fresh cheese. Food Microbial. 2018; 76: 481-6. 
4. Tabaie Zavareh A, Ardestani, F. Antibacterial effects 
of chitosan coating containing menthe aquatia L. 
essence against Escherichia Coli, Staphylococcus 
aureus and listeria monocytogenes in Iranian white 
cheese. Dairy Technol. 2020; 70: 585-93. 
5. Shahdadi F, Domari H, Nejad Sajadi S. H, Rafieepour 
A, Mhdavinia A, Dezianni M and Ezzati R.  Effect of 
Pistacia atlantica Powder and Extract on the Growth of 
Aspergillus flavus and Aspergillus niger in lactic 
Cheese. Iranian J Food Sci and Indust. 2019; 95(16): 
53-62. 
6. Gandomi H, Misaghi A, Akhondzadeh Basti A, Bokaei 
S, Khosravi A, Abbasifar A and Jebelli Javan A. Effect 
of Zataria multiflora Boiss. Essential oil on growth and 
aflatoxin formation by Aspergillus flavus in culture 
media and cheese. Food Chem Toxic. 2009; 47(10): 
2397-2400. 
7. Sharma P, Shehin V, Kaur N, Vyas P. Application of 
edible coatings on fresh and minimally processed 
vegetables: a review. Int J Veg Sci. 2018; 34: 295-314. 
8. Waheed Iqbal M, Riaz T, Yasmin I, Leghari A. 
Chitosan-Based Material as Edible Coating of Cheese. A 
Review. J Starch. 2021; 73: 48-64. 
9. Lin C, Jin T, Liu W, Yan L. Effects of hydroxyethyl 
cellulose and sodium alginate edible coating 
containing asparagus waste extract on postharvest 
quality of strawberry fruit. LWT-Food Sci Tech. 2021; 
148: 770-82. 
10. Khodaei Kalaleh K, Deziani M, Shahdadi F. Effect 
of edible coating of Basil seed mucilage with different 
levels of black Caraway extract on quality and shelf life 
of lactic cheese. Iranian J Food Sci Indust. 2022; 
18(121): 315-24. 
11. Nottagh S, Hesari J, Peighambardoust H, Rezaei-
Mokarram R, Jafarizadeh H. Effectiveness of edible 
coating based on chitosan and Natamycin on 
biological, physico-chemical and organoleptic 
attributes of Iranian ultra-filtrated cheese. Biologia. 
2019; 75 (3): 1-7. 
12. Mousavi SM, Najafian L, Farsi M. Effect of 
carboxymethyl cellulose and sodium alginate-based 
edible coating containing wild garlic (Allium ursinum 
L.) extract on the shelf-life of lactic cheese. J Food Hyg. 
2020; 37 (10): 73-89. 
13. Salehi F. Edible Coating of Fruits and vegetables 
using natural gums: A Review. Int J Fruit Sci. 2020; 33: 
570-589. 
14. Wani SM, Gull A, Ahad T, Malik AR, Gani A. Effect 
of gum Arabic, xanthan and carrageenan coatings 
containing antimicrobial agent on postharvest quality 

https://fsct.modares.ac.ir/article-7-33363-en.pdf
https://fsct.modares.ac.ir/article-7-33363-en.pdf
https://fsct.modares.ac.ir/article-7-33363-en.pdf
https://fsct.modares.ac.ir/article-7-33363-en.pdf
https://fsct.modares.ac.ir/article-7-56123-en.pdf
https://fsct.modares.ac.ir/article-7-56123-en.pdf
https://fsct.modares.ac.ir/article-7-56123-en.pdf
https://fsct.modares.ac.ir/article-7-56123-en.pdf


 
  
 Arghavani Beydokhti F et al                                                                                                                                    Coating and Preserving Lactic Cheese 

258                                                                                                                                                        J Nutr Fast Health. 2025; 13(4):251-258.  
  

 

JNFH

 

of strawberry: Assessing the physicochemical, enzyme 
activity and bioactive properties. Biol Macromol. 2021; 
183: 2100-8. 
15. Noor J. Clinical effects of Gum Arabic (Acacia): A 
mini review. Iraqi J Pharma Sci. 2019; 28(2): 9-16. 
16. Shilpa M, Bhat V, Shetty A, Reddy M, Punde R. Anti-
fungal activity of aloe vera leaf and gel extracts against 
Candida albicans: An in vitro study. World J Dent. 
2020; 11(1): 36-40. 
17. Pilevar Z, Hosseini H, Hajimehdipoor H, Shahraz F, 
Alizadeh L, Mousavi Khaneghah M and 
Mahmoudzadeh M.  The Anti-Staphylococcus Aureus 
Effect of Combined Echinophora Platyloba Essential 
Oil and Liquid Smoke in Beef. Food Tech Biotech. 2017; 
55(1): 117-24. 
18. Xin x, Dell K, Udugama I, Young B. Transforming 
biomass pyrolysis technologies to produce liquid 
smoke food flavoring. Cleaner Production. 2021; 249: 
149-61. 
19. Faisal M, Gani A, Mulana F. Preliminary 
assessment of the utilization of durian peel liquid 
smoke as a natural preservative for mackerel. Meat Sci. 
2019; 97(2): 197-206. 
20. Kailaku S, Syakir M, Mulyawanti I, Syah A. 
Antimicrobial activity of coconut shell liquid smoke. 
Materials Sci Eng. 2016; 206: 436-40. 
21. Lingbeck J, Cordero P, Bryan C, Johnson M. 
Functionality of liquid smoke as an all-natural 
antimicrobial in rood preservation. Meat Sci. 2014; 97: 
197-206. 
22. Desvita H, Faisal M, Drayatna S. Preservation of 
meatballs with edible coating of chitosan dissolved in 
rice hull-based liquid smoke. Meat Sci. 2020; 6(10): 
240-6. 
23. Noshad M, Mohebbi M, Shahidi F, Ali Mortazavi S. 
Effect of osmosis and ultrasound pretreatment on the 
moisture adsorption isotherms of quince. Food 
Bioproducts Process. 2012; 90: 266-74. 
24. Salimi A, Jebelli Javan, A and Rostamzad H. Quality 
and Stability of Emulsions Made of Whey Protein, Soy 
Protein, Arabic Gum, and Maltodextrin. J Nutr fast 
health. 2021; 9(4): 312-20. 
25. Ghasemlou M, Khodaiyan F, Jahanbin K, 
Gharibzahedi M. Structural investigation and response 

surface optimization for improvement of kefiran yield 
from a low-cost culture medium. Food Chem. 2012; 
133: 383-9. 
26. Khuri A, Mukhopadhyay S. Response surface 
methodology. WIREs Computational Statistics. 2010; 
2(2): 128-49. 
27. Sarker A, Grift T. Bioactive properties and 
potential applications of Aloe vera gel edible coating 
on fresh and minimally processed fruits and 
vegetables: a review. Food Measur Character. 2021; 
15: 2119-34. 
28. Mir Bagheri S, Salimi A, Jabali Javan A, Mahdizadeh 
S. Investigating the effect of coating tiapilla fish fillets 
with edible biopolymers and rosemary essential oil on 
the growth rate of cold-oriented bacteria. Food Sci 
Public Health. 2021;13(1): 45-57. 
29. Ali Mohammadzadeh M, Ali Dost MA, Khandaghi J. 
Studying the antimicrobial effect of alcoholic extract 
and black cumin essence on some bacteria and molds 
in lactic cheese. Iranian J Food Mic. 2020; 7: 33-46. 
30. Bakhshi F, Mirzai H, Asefi N. The effect of basil 
essential oil on the microbial and sensory 
characteristics of traditional Iranian white cheese 
during the ripening period. Iranian J Vet Research. 
2020; 1(75): 47-56. 
31. Desvita H, Faisal M, Mohidin M, Drayatna S. 
Natural antimicrobial properties of liquid smoke 
derived from cocoa pod shells in meatball 
preservation. South African J Chem Eng. 2023; 46: 106-
11. 
32. Frazier W, Dennis W. A textbook of Food 
microbiology. 3cond ed, New York, McGraw-Hill, 1978. 
33. Priyadarshi R, Riahi Z, Rhim J-W. Antioxidant 
pectin/pullulan edible coating incorporated with Vitis 
vinifera grape seed extract for extending the shelf life 
of peanuts. Postharvest Bio Tech. 2022; 183: 740-58. 
34. Sajadi K, Bahramian S. Effect of Aloe vera gel on 
antimicrobial and sensory properties of ultra-filtered 
white cheese. Food Hyg. 2017; 1(7): 21-30. 
35. Ghanbarzadeh B, Oromiehi A. Studies on glass 
transition temperature of mono and bilayer protein 
films plasticized by glycerol and olive oil. J Applied 
Polymer Sci. 2008; 109: 2848-54. 

 
 

 

https://link.springer.com/journal/11694

